A. 
Introduction
The grassland communities studied are included by various authors [1] - [3] , in the alliance Hordeion leporini, which comprises grasslands with a Mediterranean optimum, a sub-nitrophilous or nitrophilous character, and spring growth. This alliance extends throughout the sub-Mediterranean and central European territories. Although it has a Mediterranean optimum, this alliance can be found in Euro-Siberian (centre-European) areas such as the central Pyrenees (Spain) and the central Apennines (Italy), with a presence, in these latter territories and in Italian sub-Mediterranean environments, of species such as Dasypyrum villosum (L.) Borbas. These calcicolous species from southeast Europe are frequently found in Italy, and are absent in Spain and Portugal. The same occurs with Securigera securidaca (L.) Deg. et Dorfl., whose area of distribution is in southern Europe until southeast France; and Crepis sancta (L.) Babc., found in the samples taken in Italy, with a biogeographic area in the eastern Mediterranean region and in southeast Europe. All the communities of Dasyyirum villosum (L.) Borbas are grassland formations with dense coverage and considerable biomass which thrive in environments with a high quantity of organic matter [4] . This alliance includes some communities which, due to their structure, floristic composition and soil, should have been included in alliances other than Hordeion leporini. Alliance has been studied by other authors [5] - [10] . The soil parameters condition the presence of plant populations and communities, and this fact can be used to determine the soil nutrients according to the degree of presence and abundance of the species.
Material and Methods

Study Area
The territory in the study corresponds to the western Mediterranean (Spain, Italy, Portugal and northern Morocco). The samplings were taken in the spring of 2006. This study was initiated by [6] [7] in Spain and Portugal, and the Italian areas in Umbria and the Puglia region (Gargano) were inventoried by [5] . The communities in the sampling are distributed throughout the western Mediterranean, and the soil samples were taken in Andalusia (Spain), Alentejo (Portugal) and the regions of Umbria and Gargano (Italy) (Figure 1) . Soil samples were taken of substrates with both acid and basic pH, when the plant community presented a high abundance index of the dominant species. A. Cano-Ortiz et al. 3215 The floras of [11] and [12] , were used for the floristic and phytosociological study, and [13] for the phytosociological methodology. The soil study was done by taking 265 samples of each inventory of 14 plant communities, and the soil sample was obtained from the plant community where the dominant species has a high abundance-dominance index, and at the depth of the root system of each species. 16 soil parameters were analysed in the laboratory: exchangeable calcium (meq/100g), cation exchange capacity (meq/100g), carbonates (%), assimilable phosphorus (p.p.m), exchangeable magnesium (meq/100g), oxidable organic matter (%), total nitrogen (%), pH 1/2.5, exchangeable potassium (meq/100g), pF 1/3 atm. (%), pF 15 atm. (%), electrical conductivity 1/5 (mmhos/cm), clayey texture (%), silty texture (%), sandy texture (%), and exchangeable sodium (meq/100g).
In order to differentiate the communities of Hordeion leporini in the western Mediterranean, a synthetic Excel chart was drawn up based on the 74 association tables which include 847 inventories ( Table 1) , and comprise 740 rows (species) × 74 columns (association tables). The degrees of presence used were according to [13] , which range from I to V with the following % equivalence: V implies that the degree of presence of the species in the samples taken ranges between 80% and 100%; IV from 60% to 80%, III from 40% -60%, II from 20% -40% and I < 20%. In our case we applied the following formula in order to obtain the index value (degree of presence): Ip = n. V/T, where Ip = index of presence; n = number of inventories in the table of the community in which the species is included; V = maximum presence value (the species is included in all the inventories in the community table); T = total number of inventories in the table. Based on this criterion we used the following Ip values; an Ip value of >4.5 is assigned a presence value of V; Ip = 3.5 -4.5 a value of IV; Ip = 2.5 -3.5 a value of III; Ip = 1.5 -2.5: II; and finally Ip < 1.5 is assigned a value of I. Once the synthetic table of the 74 community tables was drawn up, we adapted these indices to the [42] . I = 3; II = 4; III = 5; IV = 6; V = 7.
A cluster was applied to the Excel chart of 740 rows (species) × 74 columns (association tables) with the Jaccard distance, in order to establish the degree of similarity/dissimilarity between the association tables. It was similarly applied to the synthetic species tables for Italy, the Iberian Peninsula and northern Morocco (Spain, Portugal, northern Morocco), which comprise 444 rows × 26 columns and 528 rows × 47 columns respectively, to determine the distance existing between the different associations present in each territory. The previous analysis was corroborated with DECORANA ordination and RA analysis to establish the difference between the groups.
A table of averages was drawn up using the 265 soil samples and a PCA was applied to determine which soil factors condition the presence of the plant community.
In order to differentiate the Italian communities rich in Dasypyrum villosum (L.) Borbas, a statistical treatment of conglomerates was performed. This was done by drawing up several Excel charts; one with the 45 phytosociological field samples plus 63 inventories of proximate associations due to their richness in Dasypyrum villosum (L.) Borbas (281 rows × 108 columns), to which was subsequently applied a cluster analysis using the Euclidean distance.
In order to determine in which alliance to include the Italian community of Convolvulus elegatissimus Miller and Aegilops geniculata Roth, two Excel charts were made with the 45 soil and community samples from Italy plus 41 from the Iberian Peninsula which were very similar to the Italian samples in terms of structure and floristic composition, and comprising 16 soil parameters × 86 columns (samples), with subsequent application of cluster and PCA. The 41 Iberian samples belonged to the associations Trifolio cherleri-Taeniatheretum capitismedusae Rivas-Martínez & Izco 1977 (TT) and Plantago bellardii-Aegilopetum geniculatae Cano-Ortiz, Pinto Gomes & Cano 2010 (PA), described for Portugal [8] .
The data used were included in a synthetic table of presences with 740 rows (species) × 74 association tables, and in a soil table of 265 samples × 16 soil parameters.
Results and Discussion
A statistical treatment was performed on 12 of the 16 soil parameters analysed in each one of the 265 samples, as two of the soil parameters obtained did not appear to be relevant ( Table 2) . This allows us to confirm that MOO, Nt and CIC are the factors which have the greatest influence in communities AB, SD and CA present in Italy (Ge1) (Figure 2 and Figure 3) , with a lower influence of Pa, Mgc and Kc; conversely in the group of grassland communities present on the Iberian peninsula, TT, LR, ArH, BH, ArChr, PA and ArP, the most relevant factor is texture (Ge2). The edaphic study of 14 communities served to establish the abundance of the do- A. Cano-Ortiz et al.
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Figure 2. Soil parameters with the greatest influence on plant communities. A. Cano-Ortiz et al. minant species of each association, and will be essential for future studies on soil indicators. This work refers mainly to the description of new syntaxa.
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In the PCA analysis (Figure 4) we have included 14 soil parameters and 86 samples, 45 of which correspond to the communities AB, CA and SD, plus 41 to the Iberian communities PA and TT. In the PCA correlation analysis, the Italian grasslands AB, CA and SD are grouped on one side and the Iberian grasslands are grouped on the other, thus highlighting the fact that although the CA community in Italy has a structure close to the communities of Taeniatherum caput-medusae (L.) Nevski and Aegilops geniculata Roth, its floristic composition and the substrate on which this community grows allows us to include it with the rest of the Italian communities rich in Dasypyrum villosum (L.) Borbas.
The first cluster analysis ( Figure 5 ) performed to establish the similarity/dissimilarity between the different associations present in the western Mediterranean revealed two groups of associations very distant from each other: group G1 from 1 -50 and group G2 from 11 to 47, with a distance of 100% between them. Of the 74 community tables, 42 (57.5%) have a distance of 75%, which highlights the substantial differences between the communities in the study.
Taking into consideration the dominant species in each community table, it can be seen in the cluster that the tables rich in Hordeum leporinum Link are distant from those which have a predominance of Chrysanthemum coronarium L. or Dasypyrum villosum (L.) Borbas. The tables rich in Hordeum leporinum Link are distributed with 15 in group G1 and 5 in G2; whereas all the tables with high indices of Chrysanthemum coronarium L. are grouped in G2. When the tables correspond to the same association-for example, 21 and 32-they have a high degree of similarity, with 94.12%. Both the communities with a high frequency of Chrysanthemum coronarium L. and those of Dasypyrum villosum (L.) Borbas have differences of over 75% with regard to those in which Hordeum leporinum Link is the dominant species. The floristic study shows clear differences between the 47 association tables from Spain, Portugal and northern Morocco, with 21 communities of 516 species, and the 27 tables from Italy with 22 communities of 448 species; this highlights a different floristic diversity in grasslands in the Iberian olive groves compared to Italian grasslands. In view of the substantial soil differences in terms of organic matter, nitrogen, phosphorus and potassium, in addition to the floristic and structural differences, we propose for the centre-east of the Mediterranean territories the alliance Securigero securidacae-Dasypyrion villosi nova, an alliance with a Euro-Siberian and sub-Mediterranean optimum characterised by Centaurea napifolia L., Crepis sancta (L.) Babc., Dasypyrum villosum (L.) Borbas, Bromus erectus Huds., Cerastium ligusticum Viv., Picris hieracioides L., Vulpia ligustica (All.) Link. In this alliance we include the grassland communities from Euro-Siberian and sub-Mediterranean environments which present a high frequency of Dasypyrum villosum (L.) P. Candargy, which have until now been included in the alliance Hordeion leporini Br. (Table 2) ; the frequent presence of species of Malvenion neglectae in the communities of Chrysanthemum coronarium L. and a vegetation structure of Malvenion neglectae [43] , is sufficient reason to propose the new sub-alliance Resedo albae-Chrysanthemenion coronarii all nova which we subordinate to Malvion neglectae (Gutte 1966 ) status novo.
Separately we applied a Jaccard distance and RA ordination cluster analysis to the westernmost communities (Spain, Portugal and northern Morocco) (association tables 1 -47) and to the Italian communities (48 -74) in Table 1 . Group EP1 appears in the first case, and includes the associations rich in Chrysanthemum coronarium L. and a group of associations EP2 dominated by Hordeum leporinum Link (Figure 7) . In the RA analysis, all the tables of the different associations form a compact group C (tables 1 -44) with the exception of tables 45, 46
A. Cano-Ortiz et al. [31] ; this last association was also given in Tenerife by [16] , and is near the compact group of associations. Associations 19 and 47 given in Tenerife and Lanzarote presented a distance of 87.14%, with very little similarity between them; both tables do not therefore correspond A. Cano-Ortiz et al.
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to the same association, and have major floristic and biogeographical differences. (Figure 6 and Figure 7) . W therefore propose a new association for Lanzarote: Soncho bourgeaui-Hirschfeldietum incanae Reyes et al. ex Cano nova, and we propose as type the synthetic inventory in Table 10 published by [31] . In the case of Italy we applied the same statistical analysis as in the previous case. The cluster separates the tables of the associations belonging to the new alliance Securigero securidacae-Dasypyrion villosi, group M1 (association tables 48 -74), from group M2 (51 -63) (Figure 8 ) belonging to Hordeion leporini and to the new sub-alliance Resedo albae-Chrysanthemenion coronarii, with distances between both groups greater than 75%. On applying the DECORANA ordination analysis, the two groups M1 and M2 are separated. Group M1 includes the association tables 48 AB, 49 CA, 50 SD, 55 DA, 70 BD, 74 BD, 71 VD, 72 LD, 73 AB and 69 RP, but with a subgroup M1 1 formed by the communities inventoried by us (AB, CA, SD) (Figure 9) .
The following cluster (Figure 10 ) based on the Excel chart with 281 rows (species) × 108 columns (inventories), differentiates various groups. Group G 1 (1SD-13oLD) includes 16 of the 18 samples of the association Securigero securidacae-Dasypyretum villosii (1SD-16SD) ; the two remaining samples (2SD-3SD) are separated from the rest as they have a greater quantity of Hordeum leporinum Link than of Dasypyrum villosum (L.) Borba. Also belonging to group G 1 are the inventories of the associations Vulpio ligusticae-Dasypyretum villosi (VD) and Laguro ovati-Dasypyretum villosi (LD), described by [36] , which are together both in the cluster and in the DECORANA ordination analysis. The 11 inventories of Convolvulo elegantissimi-Aegilopetum geniculatae (CA) constitute a very clearly delimited group G 2 (19CA-20CA) . The following 20 G 3 samples (1oBDv-18oDBv) belong to the association Bromo rigidi-Dasypyretum villosi Pignatti 1953 , described for the north-eastern plain of Venice (Italy). The association Aveno barbatae-Brometum diandri belongs to group G 4 and comprises two subgroups: (30AB-43AB), which contains the 16 samples taken by us in grasslands in cultivated olive groves near Spoleto, Trevi, Foligno, Assisi (region of Umbria, Italy). The subgroup (1oAB-12oAB) includes the original samples published by [39] . Finally, a separate group G 5 (1oDA-4oDA) contains the inventories corresponding to the association Dasypyro-Aegilopetum triuncialis described by [32] in the Aspromonte.
The DECORANA ordination analysis (Figure 11) gives a first group of inventories (A) which belong to the original associations oAB, oBDv and the inventories taken by us belonging to AB; and a second group (B) constituted by the associations VD and LD described by [36] , [38] , which are perfectly separated from the SD and CA communities included in group (C). The formation of two groups of Italian (I 1 ) and Iberian (I 2 ) communities (TT and PA) due to their soil differences, is corroborated by an analysis of conglomerates (Figure 12) . The similarly between the CA communities in Italy and PA in Portugal and TT in Spain with regard to their physiognomy and plant structure does not justify their inclusion in the alliance Taeniathero-Aegilopion geniculatae; we thus maintain the CA communities within the new alliance Securigero securidacae-Dasypirion villosi. As a result of the strong soil, floristic and biogeographical differences, we segregate from the alliance Hordeion leporini the communities rich in Dasypyrum villosum (L.) Borbas, which we include in the new alliance Securigero securidacae-Dasypirion villosi.
RA Ordination Plot -Clustering_Synthesis_Hordeion -EP
The alliance Hordeion leporini Br.-Bl. in Br.-Bl., Gajewski, Wraber et Walas 1936 corr. O. Bolòs 1962, includes grasslands growing in spring with a sub-nitrophilous and nitrophilous character. This alliance has its optimum in the Mediterranean and radiates to sub-Mediterranean territories. The species Dasypyrum villosum (L.) Borbas grows in the Gargano region in Italy, and is a calcicolous plant from southeast Europe which is absent from Spain and Portugal. A similar situation occurs with Securigera securidaca (L.) Deg. et Dorfl., which is distributed around southern Europe as far as southeast France. Crepis sancta (L.) Babc. appears frequently in the territories sampled in Italy, and is found in south-eastern Europe and the eastern Mediterranean region. This species is common in the region of La Marche, where it has been used to diagnose the vegetation infesting vineyards [40] . All the communities of Dasypyrum villosum (L.) Borbas are grassland formations with dense coverage and substantial biomass which flourish in environments with a high quantity of organic matter and nitrogen, with a pH always above 8.
As a consequence of the considerable soil, floristic and biogeographical differences, we segregate from the alliance Hordeion leporine the communities rich in Dasypyrum villosum (L.) Borbas which we include in the new alliance Securigero securidacae-Dasypirion villosi. These are nitrophilous grasslands with a sub-Mediterranean, thermo, meso, supra-Mediterranean and Euro-Siberian (central-European) thermo, meso and sub-temperate character, whose characteristic species are Dasypyrum villosum (L.) Borbas, Securigera securidaca (L.) Deg. A. Cano-Ortiz et al.
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The three types of grasslands studied in Italy belong to three different communities AB, CA, SD, and are perfectly separated in the cluster and in the PCA (Figure 13 and Figure 14) , with the exception of samples 2 and 3 in SD which are separated in the cluster but not in the PCA, due to their greater richness in alliance plants. A. Cano-Ortiz et al.
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Aveno barbatae-Brometum diandri Biondi & Baldoni 1991 has been published by its authors for central Italy [39] , initially located in the regions of Tuscany, Marche, Umbria and Lazio. The sampled community is a grassland with a ruderal character growing on disturbed soils, with therophytic vegetation whose successive evolution leads to perennial herbaceous formations of hemicryptophytes, belonging to the class Agropyretea intermediirepentis Muller et Görs 1969 and the alliance Convolvulo-Agropyrion repentis Görs 1967-a syntaxon which indicates good soil humidity-whereas in drier areas it contacts with the class Festuco-Brometea Br.-Bl. et Tx. 1943, association Centauro bracteatae-Brometum erecti Biondi et al. 1986 . Its soil character indicates that it is located on terrains with pH values of 8.04; C.E.C (meq/100g) 24.685; OOM (%) 6.389; P (p.p.m) 59.04; sandy-silty texture, average CR. This association is dominated by species such as Bromus Diandrus Roth, Bromus madritensis L., Avena barbata Pott ex Link, Hordeum leporinum Link.
The association Convolvulo elegantissimi-Aegilopetum geniculatae Cano-Ortiz, Biondi & Cano nova hoc loco ( Table 3 inv. 1-11 typus inv. 8) was inventoried by us in the region of Gargano, a territory located in southeast Italy on the coast of the Adriatic. Precipitation ranges between 686 mm and 1.082 mm, and average annual Tª is between 11.0˚C -15.3˚C [41] . The dominant materials are basic, with frequent appearance of decarbonated substrates with a neutral-basic character. The association we propose is characterised floristically by Aegilops geniculata Roth and the endemism Convolvulus elegantissimus Miller. This is a grassland which appears relatively frequently in abandoned olive groves, where the organic matter is somewhat inferior to the rest of the nearby communities ( Table 2 ) such as Aveno barbatae-Brometum diandri Biondi et Baldoni 1991 and Securigero securidacae-Dasypyretum villosii; however the average annual Tª is higher, and the thermotype is meso-and thermo-Mediterranean with a dry-subhumid ombrotype. The distribution area for this new syntaxon is at least the Gargano. Due to the soil values obtained, its floristic composition and its structure, we include this association Convolvulo elegantissimi-Aegilopetum geniculatae in the new alliance Securigero securidacae-Dasypyrion villosii. The new association is included in the series Cyclamidi hederifolii-Querco ilicis s., Cyclamidi hederifoliiQuerco Virginianae s., Fraxino orni-Querco ilicis s. [41] .
Finally the association Seurigero securidacae-Dasypyretum villosii Cano-Ortiz, Biondi & Cano nova hoc loco ( Table 4 inv. 1-18 typus inv. 13); this community was inventoried in the region of Gargano, and grows in mesoMediterranean subhumid environments on basic substrates. [39] . It is additionally differentiated from the association Bromo rigidi-Dasypyretum villosi Pignatti 1953, also described for the eastern Venetian plain, which is characterised by a dominance of Dasypyrum villosum and Bromus rigidus (L.) Hubbard.
The high frequency of Securigera securidaca (L.) Deg. et Dorfl. in our association, absent in the previous associations, in addition to the bioclimatic and biogeographical differences, are sufficient reason to propose this new association with a sub-Mediterranean character and with a distribution areas which is at least the Gargano region.
Conclusions
This study clearly highlights the differentiation of Italian grasslands from Iberian grasslands, which are separated into two alliances: the alliance Hordeion leporini distributed throughout the western Mediterranean, from which we segregate the communities of Chrysanthemum coronarium L., as they present soil, floristic and structural differences which will be included in the new sub-alliance Resedo-Crhysanthemenion coronarii. The analysis of 74 association tables containing 847 inventories and the study of 16 soil parameters in each of the 265 samples provides sufficient information to propose the new alliance Securigero securidacae-Dasypyrion villosi, nitrophilous grasslands with a sub-Mediterranean, thermo, meso, supra-Mediterranean and Euro-Siberian (central-European) thermo, meso and sub-temperate character, whose characteristic species are Dasypyrum villosum (L.) Borba, Securigera securidaca (L.) Deg. et Dorfl., Crepis sancta (L.) Babc. As type association we Área m   2   2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2 We propose the new sub-alliance Resedo albae-Chrysanthemenion coronarii subordinated to the alliance Malvion neglectae, in which we include all the associations rich in Chrysanthemum coronarium L. In order to arrive at these conclusions, it was necessary to take into consideration the value of soil factors as the cause of the abundance of the species, and to establish the values for the different soil parameters which act as soil nutrients for the different grassland communities.
